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(57) [Abstract] 

[Objective] With conventional interference mica pigment hue 
which has depth feel in theshade section where revelation is 
made difficult appears, multilayer paint film formation method 
where paint film formation whose color gpmit is wide is possible. 
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[Constitution] Hue H in topcoat paint which includes interfere 
nee rrica pigment whichbears coloring pigment of colored or 
black, Munsell display s^em, designates thehue of coloring 
pigment winch is borne in aforementioned interferencenica 
pigment vis-a-vis Munsell hue circle 100 as 0, + 50 around 
left,designates that it applies on color intermediate coating 
coating which to hue range ofthe 0 -+A 10 is occasion where it 
indicates with - 50 aroundthe right as feature. 
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[daim(s)] 

[Qaim 1] Multilayer paint filmformation method which desig 
nates that it applies on color intermediate coating coating 
which to thehue range of 0 +/- 10 is occasion where hue H in 
topcoat paintwhich includes interference mica pigment which 
bears coloring pigment of thecolored or black, Munsell display 
system, designates hue of coloring pigment whichis borne in 
aforementioned interference rrica pigment vis-a-vis Munsell 
hue circle lOOas 0, + 50 around left, indicates with - 50the 
around ri$tf as feature. 



[000 1] 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention automobile and 
its part, relates to useful mitilayer paint filmformation 
method in industry coatingwhich designates bicycle and 
household appliance product etc as object, it regprdsthe 
formation method of 3 coating pearly coating which has depth 
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feel to which as for detailsthere being a interference, color flop 
inpression is strong, at same timeis not white becoming dimof 
bottomcolor. 

[0002] 

[Prior Art] Until recently, nica pigment is widely used as paint 
component in order togrant shiny of pearl-like lusterous feel to 
coating, applies formation ofthe coating on color intermediate 
coating coating which colors paint which includes said nica 
pigmentis done furthermore by multilayer paint film formation 
method of 3 coating type which forms theclear coating. 
Recently, with nica peculiar low hiding property and object 
whichinproves interference, coating is done interference nica 
pigment which hasbeen used thin film of titanium dioxide for 
surface of flaky nica. 

[0003] Includes interference nica pigment as coating technolog 
y of paint system which, With for example Munsell color chart 
on color base of N - 4 to N - 8 transparent interference 
coatingwhich includes nica which was covered with metal oxide 
whichconsists of titanium dioxide 6 to 13 % (resin solid 
component ratio) mainly coating to do, Furthermore when 
topcoating it does low hiding paint which contains thetitana 4 
X K nica pigment on coating method (Japan Unexamined 
Patent Publication Showa 61 -37423 disclosure) and 
coloration substrate coating which thetop clear coating coating 
are done, pigment interference color as hue of 
colorationsubstrate coating paint finish method (Japan 
Unexamined Patent Publication Showa 59 - 160571 disclosure) 
etc which uses those of same system is proposed asthe titana 
X K nica pigment. In addition, laminate painted article 
(Japan Unexamined Patent Publication Showa 59 - 215857 
disclosure) which is superior in design make which thebase coat 
which contains aforementioned interference nica pigment 
coatingis done is proposed to interference color of interference 
nica pigment and on thecolor intermediate coat of specific hue 
range which excludes hue of thesupplemental color periphery, 
by this applicant. 

[0004] 

[Problems to be Solved by the Invention] But, whiteness of subs 
trate of interference nica pigment itself clouding doingbase 
color phase regarding prior paint technology which uses 
interference mica pigment,there is a problem which cannot 
grant hue inpression of having the depth This phenomenon 
participates, pale yellow and minute yellow-brown etc which 
itoccurs iron component of trace amount which is included in 
natural muscovite (DANA 71. 2.2a. 1) whichbecorres substrate of 
nica pigment, due to mid earth or other impurity whiteshows 
tendency which gives feeling which becomes dim in hueof color 
intermediate coat layer. 
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[0005] Above-mentioned hue modulation is something which is 
based on next kindof reason namely, rtica pigment has almost 
done with relationship which displays theflaky, inside coating 
orientation parallel to substrate ( color intermediate coat layer) 
aspect. Because of this, with highligjited part reflection which 
comes fromthesurface of rrica pigment appears strongly, 
compound color of interference color andthe rrica pigment 
substrate to be strong visible is done in comparison with color 
intermediate coat substrate . Vis-a-vis this, because in shade 
section surface reflection decreases, the interference color is 
done going out, color of rrica pigment substrate being 
compounded color ofthe substrate ( color intermediate coat 
layer), visible. Because of this, with hi^ilight hue of 
interference color occurs, butwith shade color of substrate 
becoming dominant in place of theinterference color, white 
feeling which becomes dimremains on color intermediate coat. 

[0006] As for influence of this white becoming din; because in c 
ase of thecolor intermediate coat of especially deep color color 
impression of rrica pigment substrate iseasy to occur with down 
flop ( bottomcolor), with Prior Art relatively paintwhich 
includes interference rrica pigment in color intermediate coat 
aspect of palecoloration limits where luminance and saturation 
are limited was done,the coating it was not possible to reveal 
hue which has depth feel in connection with this. In addition, 
before like invention which is stated in Japan Unexamined 
Patent Publication Showa 59 - 160571 disclosure which was 
inscribed, when interference rrica pigment and interference 
color corrbinethe color intermediate coat of same hue, as for 
color uneveness although it is difficultto occur, because 
interference color is same as intermediate coat color, only 
thesluggish interference color it is possible to appear, brilliance 
becomes weak 

[0007] As for these inventors, As description above in order th 
at problemdue to Prior Art iscancelled result of diligent research, 
coloring pigment is borne in interference rrica pigment when, 
coloring pigment turns off whiteness of interference mica 
pigment, on color intermediate coatof hue of same system is 
not a white becoming dimimpression,when pigment which 
depth feel in shade section increases, diflfersfrom interference 
color of interference mica is borne effect of interference colons 
greatly shown, pigment which in addition is borne because of 
thesame system as color intermediate coat unevenness is 
difficult to come out, or other factwas verified 

[0008] As for this invention being something which was develo 
ped on basis ofaforementioned knowledge, as for objective, with 
conventionalinterference rrica pigment revelation was made 
difficult, there is not whitebecorring dim of bottomcolor, gives 
depth feel in shade section, itis to offer multilayer paint film 
formation method where at same time paint filmformation of 
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broad colorgarnut is possible. 



[0 0 0 9] 

S^LfcKHco ± 1 0©fe4§tBHU:fc5A5-*&y& 



[0 0 10] *S6WlcfiL^TT*i:ft**5-*4yS6 

»©ft«tOiL, £*fcy + 50, 6*t}iJ-50t 
4fto C<Dfe*|gA<0± 1 O0SH£J£*.6i:, 

*«a)feffii:a»Lfc8i»i:a)SRftttffli=ckyA54<aj 

, 0± 5C0ffiBT*&&» 



[00 11] *5-*Sfi(cttffl*ti4«*Hi, *6»fflC 

7^pv7->?m -f>5?j*a», *y/> 
&asft, *uu>£a», :7*a>&nft, v^-+^v 
>£8ift, **$<;k>£«b, -fv-f>Kyy>*« 

ft, &A0{*ffift9, ftHS$<DJKft. SSfegHbSSL 
7^»J;mHB, #UxXTJHit«, 7iU*^K»B % v 

y a ^ -y*fflB<cifo!)a6*«aBrc7 s / mmv 
&tt*. co>b*\ «s««i=j:y«fcr«cfca<-e* 

4 2»S2#y ^U^ttHB^U a-:/»Btt if tm* 

zti&o MtiLT&tpm*)&n<DiiMitm\t* 25-50 

/im „ ff*L< 1*3 0-4 0 urn (DSlT*fe5„ 



[0 0 12] ±ECD*5-*SfcyMU:i::tt, ^feffift 



[0009] 

[Means to Solve the Problems] Due to this invention in order to 
achieve above-mentioned objective as forthe multilayer paint 
film formation method, hue H in topcoat paint which includes 
interference nica pigment whichbears coloring pigment of 
colored or black, Munsell display system, designates thehue of 
coloring pigment which is borne in aforementioned 
interferencerrica pigment vis-a-vis Munsell hue circle 100 as 0, 
+ 50 around left,desigpates that it applies on color 
intermediate coating coating which to hue range ofthe 0+/- 10 
is occasion where it indicates with - 50 aroundthe right as 
feature in regard to constitution. 

[0010] Regarding to this invention, color intermediate coating 
coating which becomes substrate, hue gamely hue H of same 
system as coloring pigment of topcoat paint whichincludes 
interference nica pigment which bears coloring pigment which 
is appliedto surface designates hue of interference nica pigment 
as theO vis-a-vis Munsell hue circle 100, + 50 around left, it 
becomesthe requisite to be a hue of range of 0+/- 10 occasion 
where Vindicates with - 50 around right. When this hue 
difference exceeds range of 0+/- 10, unevermess becomes 
easyto come out depending upon nixed colors action of hue of 
color intermediate coatand pigment which is borne, it reaches 
point where turbidityoccurs. It is a range of preferably and 0 + 
/-5. 

[001 1] As for pigment which is used for color intermediate coat, 
various coloring pigment and theextender of organic type and 
inorganic type which are regularly used to onefor paint are 
usable. As coloring pigment, azo lake pigment of for example 
organic type, insolubility azo dye, condensed azo type 
pigment , the phthalocyanine type pigment and indigo 
pigment, perinone pigment , perylene type pigment and 
phthalone pigment ,the yellow lead of inorgmic type, it can 
use yellow iron oxide, ferric oxide, carbon black and 
titaniumdioxide etc such as dioxazine type pigment , 
quinacridone type pigment , isoindolinone type pigment and 
metal complex pigment. In addition, you can list system which 
nixes amino resin and theblocked isocyanate or other 
crosslinking agent to main resin of acrylic resin , polyester 
resin, alkyd resin, silicon resin andthe fluororesin or other 
group as resin which becomes vehicle for paint film formation. 
In addition, also 2-liquid type polyurethane resin and silicone 
resin etc which can be hardenedwith ambient temperature 
drying are used dry film thickness of intermediate coating 
coating which it forms, is range of 25 to 50 |Jm andthe 
preferably 30 to 40 |jm . 

[0012] Topcoat paint which contains interference nica pigmen 
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t which bears coloring pigmentthe coating is done on above- 
mentioned color intermediate coating coating As interference 
rrica pigment, titanium dioxide being thin layer in irica fine 
powder ofthe particle diameter 1 to44|jm and preferably 2 
to40|Jm , it can use those which give out interference 
colorwhich coating is done. Furthermore , in order to raise 
water resistance etc it is possibleto be something which with 
such as other metal oxide coating is done, coloring pigment 
which is borne in surface of interference mica pigment, isthe 
colored of organic type and inorganic type which are similar to 
color intermediate coat paintwhich description above is done or 
pigment of black 

[001 3] To bear coloring pigment in interference rrica pigment, 
while designating the rrica particle as parent particle, child 
particle adsorbing into electrostatic on parent particlewith 
coloring pigment as child particle, giving mechanical impact 
force, it is desirable to takethe method which fixes pigment 
particle which adsorbs in surface of therrica particle %> . 
Hybridizer which is formed with rotor, stator and circulation 
circiritwhich high speed rotation are done being most ideal as 
equipment which is usedin this case, as for matter being treated 
which is thrown inside equipment whilebeing dispersed, with 
impact force repeatedly it receives conrpression,friction and 
shear stress or other mechanical action due to interaction of 
particle, can complete theuniform treatment inside short time 
(lto lOnin). 

[0014] Support amount of coloring pigment, interference mica 
pigment per 100 parts by weight 1 to 10 parts by weight ,is 
range of preferably2to5partsbywrigJrt. When this support 
amount is under 1 part by weight, coloring effect declines, when 
itexceeds 10 parts by weigjit, in addition to feet that brilliance 
declines,the pigment of attachment fault doing, removal color 
stability is impaired 

[0015] Interference rrica pigment which bears coloring pigment, 
nixing to vehicle conponent,produces topcoat paint. Mixing 
with amino resin and blocked isocyanate or other crosslinking 
agent to acrylic resin , polyester resin , alkyd resin and 
fluororesin etc as resin which becomes vehicle, it is used,but 
these resin can also use combining 2 kinds or more not just 1 
kind In addition, also 2-liquid type polyurethane resin and 
silicone resin etc which can be hardenedwith ambient 
temperature drying are used addition quantity of interference 
mica pigment which bears pigment for the vehicle resin, is resin 
per 100 parts by weight solid lto 25 parts by weight and 
preferably 2 to 1 3 parts by weigfo. When this addition 
quantity under turns 1 part by weight, interference color and 
brilliancedecrease, when it exceeds 25 parts by weight, rrica 
impression being toostrong, nixed colors action of base color 
decreases, impairs smoothness. Furthermore , it adds coloring 
pigment 0.5 to 3 parts by weight in range which does 
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notobstruct transparency and interference in this topcoat 
paint, strengthens colorizationand it is possible also to raise 
depth of color. 

[0016] Including crosslinked polymer nicroparticle which consi 
sts of minute resin grain it isgood to above-mentioned topcoat 
paint , this addition controls viscosity,functions effectively in 
order to improve external appearance of coating. As for said 
crosslinked polymer nicroparticle, suspension polymerization 
or enmlsion polymerization doing the for example 
ethyienically unsaturated monomer copolymerizing monomer 
of cross-linking and in aqueous medium, method of removingthe 
water resin nicroparticle dispersion which it acquires with 
solvent replacement , the azeotropic boiling and centrifugal 
separation drying etc. like aliphatic acid hydrocarbon or other 
low SP organic solvent or ester , ketone and alcohol or other 
highSP organic solvent it melts monomer, but polymer in 
nonaqueous organic solvent which is notmelted, copolymerizing 
with ethyienically unsaturated monomer and cross-liridng 
copolymer, is produced the by method (It is named NA 
Method D or precipitation method ) etc which disperses resin 
nicroparticle (copolymer) which itacqiires. In addition, it is 
possible to adopt method which uses water soluble resinwhich 
possesses a certain amphoteric group which is stated in Japan 
Unexamined Patent Publication Showa 58 - 129066 disclosure . 
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[001 7] As for crosslinked polymer fine particle which it adds, it 
is desirable for average particle diameter to be arange of 0.01 to 
10 urn , AZS797 and AZS597 etc of for exanple Mppon 
Paint Co. Ltd (DB 69-055-5370) make areused for ideal, 
compounded amount, makes preferably 0. 1 to 20 weight% and 
more preferably 0.5 to 10 weight% vis-a-vis resin solid 
component. 

[001 8] Topcoat paint of rtica base which is used for this inventi 
on above-mentionedeach component is formed to main 
component, but various additive which areregularly used to 
conventional paint composition can be combined to optioa As 
additive, ultraviolet absorber of for exanple dodecylbenzene 
sulfonic add or other curing catalyst and benzotriazole type, 
antioxidant of benzophenoltype, you can list silicone and 
organic polymer or other surface preparation agent , antidrip 
agent and thickener etc. These component can improve 
performance of paint and coating with thecorrpounded amount 
of 5 parts by weight or less usually, vis-a-vis resin 100 parts by 
weight for the paint film formation. 

[001 9] Furthermore, topcoat paint organic solvent type is gen 
eral, but is not somethingwWch is limited to this and paint it can 
constitute as variousformsuch as nonaqueous dispersion type , 
aqueous solution type and dispersion type. In case of coating 
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with organic solvent and water or other solvent diluting inthe 
coating suitability viscosity, it uses, but solid couponed; at time 
of coating 10 to 50 wdgjit%is desirable. 

[0020] Multilayer paint filmforriBtion method of this inventio 
n applies color intermediate coat paint of hue range 
whichspecificisdoneto coated substrate surface, consists of 
process which topcoat paintof nica base base coat is done on 
intermediate coating coating which was formed Furthermore, 
top coating is possible according to need clear paint, but, in 
this case thebase coat and top coating are hardened 
simultaneously, transparent resin which is regularly used 
generally as clear paint is used, butit is possible to conbine 
coloring pigment and various added component in rangewhich 
does not impair transparency according to need base coat and 
top coating hardening simaltaneously with 2 coating 1 bake 
system, it forms composite coating, dry film thickness where 
top coating which it forms is desirable is 30 to 60 . 

[0021] As for coated substrate which becomes application objec 
t, glass, the cement, concrete or other inorganic material , 
polyethylene , polypropylene , ethylene - vinyl acetate 
copolymer, polyanide, the poly acrylic, polyester, 
ethylene - poly vinyl alcohol copolymer , vinyl chloride resin , 
vinylidene chloride resin , polycarbonate , the polyurethane or 
other resin molding and various FRP or other plastic material , 
wood and fiber material correspond with therretals which 
includes iron, aluminum, copper or these alloy asbeginning 
Furthermore , beforehand appropriate undercoating 
andadrrinistering precoating treatment are option in these 
coated substrate. 

[0022] Coating can also do directly in coated substrate, but usu 
allyregprding coating etc of for example automobile, 
undercoating coating due to electrodeposition paint etcafter 
surface forming process it does, after coating hardens, coating 
it does, painting operation is done making use of nistingtype 
painting machine, by air spray coating and electrostatic 
coating etc. 

[0023] 

[Work or Operations of the Invention] There is not a color cha 
nge (color flop) which accompanies angle to which with 
thealone coating due to color intermediate coat paint, change 
of degree of hue with higfilightand shade is small, sees. But, as 
for coating which administers topcoat painting which includes 
theinterference nica pigment which titanium dioxide coating is 
done, interference colorappears on color intermediate coat 
according to change of angle which isseen, color flop occurs. 
As for interference mica pigment which bears coloring pigment 
of colored orthe black due to this invention, pigment which is 
borne unlike conventionalinterference mica effect of color 
change of interference mcafurthermore operates action which 
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improves. 



[0 0 2 4] f^vx-f KSlzfcl^TWS (L*) A<T 



[0025] Lfru aftaafcfiftLfcTav-faa 



[0 0 2 6]-*388Blz«fctLtf, Ttfe£#j£f 5*^yg 

1 ooizaL±aya»© : F*-7-f*ffl8izs»*tifc 

5 0T?»SLfcBl30±1 0<Dfe$B&HKfcS£&, ± 

»(ca»r4±aya»tH»tto!)ft«t«4. c<d^ 

fc^Tt»ts*fl!)j:5*eisit**'rwa7v^*<ft< , 
»aa<»*oTK*s**Tfe«A<iiaj*;ii4. 



[0 0 2 7] 



[0024] Especially white becoming dim impression of occurring f 
orinfluencing white with titaniumdioxide where lightness (L* ) 
gpesdowninthev^"f K section, color of nica pigment 
substrate (iron conponent of trace amount, by niid earth pale 
yellow and ninuteyellow-brown ) and coating is done 
iscontroled, saturation (O ) is raised and coating which has 
depth feel isformed Similtaneously, coating which has depth 
where saturation is highin comparison with interference nica 
which does not bear thepigment even with highlight is formed 
It becomes coating where with interference nica pigment which 
does notbear coloring pigment in comparison with this, 
li^tnessishi^iinthevx^ K section, also saturation 
becoming low, becomes turbid itbecomes coating which is 
lacking in depth feel . 

[0025] But, being a topcoat paint which includes interference m 
ica pigment which bearsthe coloring pigment, when hue of 
coloring pigment and intermediate coating coating whichit 
contains differs, turbidity which comes from mutual hue 
diflferenceoccurring with v x ^ K section or saturation (O) 
does not rise withthe highlighted part, color flop impression 
being, is lacking in depth feel ,becomes coating which becomes 
turbid Furthermore , when coloring pigment is added to 
interferencerrica pigment, somewhat as for lightness and 
saturation it becomes good, butthe white becoming dim 
impression, depth feel where saturation rises isnot cancelled 

[0026] According to this invention, hue H intermediate coating 
coating which forms substrate inthe Munsell display system, 
designates hue of coloring pigment which is borne in 
theinterference nica pigment of topcoat paint vis-a-vis 
Munsell hue circle 100 as 0,because + 50 around left, occasion 
where it indicateswith - 50 around right there is a hue range of 
theO +/- 10, becomes hue of same system as topcoat paint 
which thecoating is done in upper part. Color impression 
always of having vivid depth feel due to thisaction, without 
causing turbidity in substrate, it appears. Therefore, in v x -f 
K, there is not a lightness up which shows whitebeconing dim a 
conventional way, saturation increases and color inpressionof 
increasing depth feel is created 

[0027] 

[Working Exartple(s)] Below, contrasting Working Example of 
this invention with Comparative Example, you 
explaineoncretely. Interference nica pigment which bears 
coloring pigment which is applied witheach example, coloring 
pigment and paint film formation resin etc which are added 
arebelow-mentioned sort. Furthermore , it showed indication 
of aforementionedcorrponent in Table 1 to 6 with below- 
mentioned symbol. In addition, it showed compounded amount 
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[0 0 2 8] ftfiBttSSaLfc?*-? -r ; 



(A/a) -tint?* ls2=i-T ■< ^7Ltz=F&-? Jiimm 
(A) V 'J^-v>2 3 5Wll" 0;H7V-W<>*tit] 
l=*&a»(a) "^U^y>^'J->L-8 7 3 0" C 
BASFttK. -7>-bJU: 9G] TJfrfc^'J- 



(A/b) zlftfii^Sa-f'f^yLfeT^^iaft 

(A) "-f «j*5?>2 3 6wir o;n?i>*/^>tt§i) 

(=»fctt»(b) "VD h7>^iP-L-1 9 1 6" 
CBASFttS, 7>-b;U: 10YR] 

(B/c) -K^b^^>^=i-T-i'>yLfcT^-7'f 

(B) vuty^2 1 5wii" t*)itv*/ty*tm 

l=*felM»(o) Pt7j> —)V \sV KA 2 B" O/N* 
2H*-*tgL 5R) T»ftH(K 



(B/d) =UMt? ^VLfcttUiJVM 
(B) "^yt->>2i5wii" [j*fl/*5**/<>ttl» 

i:ffiW(d) "v + z^-G3 14" CUulSfe* 
(tt) 8. V>-bJU: 5PB) T*ftl/';K 



(C/d) mft^*>*a— r-f ^yUfcT^-f*!!** 
(0 --fijtv>2 o 5WM" c>»Ji^$>+/<:/tt«n 

(#) St. -7>-tr;i,: 5 PB) , T*fe=f-il/K 



Lfc. 



[0 0 2 9] S2)nLfett&B8: 

(c) "^Dt7#-;H/7KA2B" C*/W*-a 

(d) "->t->^-G3i4" cuine* (*) sn 



(e) "'Jt/-^^J->6YKP" (1* 

) $n 



with parts by weight of solid conponent. 

[0028] Interference rrica pigment which bears coloring pigmen 
t; 

(A/a) Interference rrica pigment (A) " Iriodin235WII " ( Merc 
k Japan supplied ) coloring pigment (a) " Heliogen Green L - 
8730 " which titaniumdioxidethe coating is done ( BASF 
supplied and Munsell :9G) bearing and interference color 
green 

(A/b) Interference rrica pigment (A) " Iriodin 235WH which ti 
tanium dioxide coating is done "( Merck Japan supplied ) 
coloring pigment (b) " > a trans yellow L - 1916 " ( BASF 
supplied and Munsell :10YR) bearing and the interference 
color green 

(B/c) Interference rrica pigment (B) " Iriodin 215WII " ( Marc 
k Japan supplied ) coloring pigment (c) " Qronuphtal red A2B " 
which titanium dioxidethe coating is done ( Ciba-Geigymake 
and Munsell :5R) bearing and interference color red 

(B/d) Interference rrica pigment (B) " Iriodin 215WH which tit 
anium dioxide coating is done "( Merck Japan supplied ) 
coloring pigment (d) " plain gauze — > blue G 3 1 4" ( Sanyo 
Color Works Ltd. make and Munsell :5PB) thebearing and 
interference color red 

(Qd) Interference rrica pigment (Q " Iriodin 205WII which tit 
anium dioxide coating is done "( Merck Japan supplied ) 
coloring pigment (d) " plain gauze — > blueG314" (Sanyo 
Color Works Ltd. make and Munsell :5PB), the interference 
color gold 

Hue of coloring pigment which it bears at later mentioned paint 
filmformation resin (acrylic resin 34.0/ melanine resin 8.5) 
andratio of bearing coloring pigment 5 dispersed making paint 
did in granularity 10 um , in order tobecome dry film 
thickness 40 um , with color computer ( Suga Test 
Instruments Co. Ltd. (DB 69-070-8508) make) measured those 
whichforrred coating, showed Munsell hue in chart. 

[0029] Coloring pigment which it adds; 

(Q " Qonuphtal red A2B " ( Ciba-Geigy make) 

(D) "Plaingauze->blueG314" (Sanyo Color Works Ltd 
make) 

(E) " Lionol green 6YKP " ( Toyo Ink Mfg. Co. Ltd. (DB 69-0 
55-2930) make) 
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[0030] mmBf$.®m; 7$yjn»Bi*, 
/*=?)\,* $t<7 i ) u- h/x*;u7^ <j u- h • t K 

a + vifll/> x ) U- h/;< £7^ y 
OSE" CZ#3EEfl;¥ (#) Si, @Ji$#6 0%] 
[003 1] SS£#J1~8, lt««1-9 



SLfc 0 u>iliB»-eftja«iaLfcJfio. 8 m® sou 
««**t(c, ca*^-r>h oho a 

4**5icaaLfcfl!)%, 1 6 o°ct-3 o»m»f*itfc 

U 1 4 0°CT*3 0^P B 1 ]^(tLTlSiSte$^aLfco 

>!±-7>-tr;uS*T*4. OG 5/9, L^Kli"7>-tr 
;uS^T-7. 5R 4/1 4, [*v>-b;us^x* 
8. 5B 5/1 OlC*tl-e*Lft«*HfeLfc. 



[0032] c©K»«©affii=±sfcy£»£, 

K*^^#4-C2 0°C. 1 2- 1 5#ift4J:3fcS*J 
( h;Ux>/^vL/>/KKx^;U/K^^^;i/ = 70/l 
5/10/5) -ettgWSU fH*&RA<1 6-20p left 

«j:5(ca«Lfc. &att»ssa« C5>x/<-yy 

■7118, Auto READ *ffll«fcE2. 8 kg/cfn2 

K7 596(zfil»Lfc. a8»3»BIHryf-f>yS«L 
fcO>%, 7$'JA/»flB&$y-*-Sfc# CB*"<*f>h ( 

I535p C:#3<J:5£aLfc 0 out?, $51 0»MS 
iBl5tyf-r>yLfc©%, 1 4 o°cc3 o#p B i&ttit 



[0 0 3 3] JBJSLfcMHcot, T!E®S^"CC I E 



[0034] CIE (L», a*, b* ) S^&lCfci+ 



[0030] Paint film formation resin ; as for acrylic resin, copoly 
mer of styrene / methyl methacrylate / ethyl acrylate * 
hydroxyethyl methacrylate / methacryiic acid, number average 
molecular weight 20000, hydroxyl nurrber 45, acid nurrber 15 
and solid component 50 % . tradename " TJ-van20SE " ( 
Mtsui Toatsu Chemicals Inc. (DB 69-053-6982) make and 
solid component 60%) it used melanine resia 

[0031] Working Example 1 to 8 and Conparative Exanple 1 1 
o9 

With coating step below coating it did on intermediate coating 
coating makinguse of topcoat paint which it combined formed 
with composition ratio which showsthe above-mentioned each 
component in Table 1 to 6. With zinc phosphate after in 
order for dry paint film to become 25 \xn , thecoating doing 
cationic electrodeposited paint ( Nippon Paint Co. Ltd (DB 69- 
055-5370) make and"PowerTopU-50 M ),30nin it baked 
tothe dull steel sheet substrate of thickness 0.8 nm which 
forming process is done, with 160 °C In order for dry paint 
film to become 40 |jm , air spray coating it did intermediate 
coat paint ( Mppon Paint Co. Ltd (DB 69-055-5370) rrake, " 
Orga S - 90 sealer " green , red and blue) on this 
electrodeposited coating aspect, the3 0 irin did to bake with 
140 °C test plate produced As for intermediate coating 
coating which it formed, adjusting to Munsell color level, as for 
thegreen in Munsell indication as for 4.0G 5/9 and red in 
Munsellindication as for 7.5R 4/14 and blue in Mmsell 
indication therespective hue tone was done in 8.5B 5/10. 

[0032] In order in surface of this test plate topcoat paint, to be 
come 20 °C andthe 12 to 15 second with fordcup#4, 
viscosity adjusting it did with solvent (toluene / xylene / 
ethylacetate/ butyl acetate =70/15/10/5), in orderfor dry paint 
film to become 16 to 20 |jm , coating it did It did coating 
with misting pressure 2.8 kgfarc making use of electrostatic 
coater (runXBergy^ supplied, Auto REA),kept 
atmosphere of booth in coating inthe temperature 25 °C and 
humidity 75 %. After administering 3 irin setting after coating 
acrylic resin-based clear paint ( Mppon Paint Co. Ltd (DB 69- 
055-5370) makeand " Superlac 0 - 100 ") was done in order for 
dry film thickness to become approximately35 jjm , coating. 
After next, setting doing with approximately 10 nin room 
temperature, 3 0-rrinute itbaked with 140 °C. 

[0033] Depth feel and white becoming dim impression due to o 
pticsmeasurement and visual observation of hue in QE (L* , a* , 
b* ) display system with thebelow-mentioned reference 
concerning coating which it formed, it decidedappraised 
turbidity and color flop impression, stated result in theTable 1 
to 6. 

[0034] As shown in Figure 1 measurement ofhue in OE(L*, a 
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»IE£lt*fi^ 3 0° (/W5-f h^lRlffla 
JfcjSH) fcjjtf 1 2 0° (5/x-K*fl<Dft*jSS) 0 

&g<DL*a *b »«ft3Sl=*yaiftL, 91 £ (L») 
. Sgg (C*) <Dfi<hfe*§ftg (H° ) *H£Lfc. C 
•li {(a*)2+(b*)2} V2 T% fefflft (H° )l± tarr 

Hb*/a *) icjcyftJILfc. 



[0 0 3 5] gft#ISfffii«>&V; S^SSlci^ifijS 



SS^SS :©IMRfcBl* OSil^ AHl* xfcL 



*5-7P-;^« : ©iMticai* oat* Apt* x 

[0 0 3 6] 



*,b*) display system; makinguse of bending colormeter ( 
Sugi Test Instruments Co. Ltd (DB 69-070-8508) make and 
VC - 1 type), from normal illurtinationit did light source with 
angle of 45 0 vis-a-vis measurement sample whichthe paint 
filmformation is done, fromregular reflection direction of 
illumination angle in light source side the30 0 (incident light 
point H of highlight direction) and incident light did 
simultaneously with angle of 120 0 (incident light point S of 
shade direction). colorimetryitdidwithL*a*b* surface 
color system of kind of lightness - saturation which shows 
thisin Figure 2 measured value and degree of hue (H 0 ) of the 
lightness (L*) and saturation (O). O {with(a*)2 + (b* 
)2} 1/2, calculated hue (H°) with the tan-l(b*/a*) . 

[0035] Reference of visual determination appraisal; reference o 
f decision appraisal dueto visual observation depended on 
description below. 

Depth feel : Very strong .circ. strong Ait is weak Xnone 

White becoming dim impression ; .circ. none A weak Xto fo 
rce 

Turbidity :. circ. none A weak X strong XX very to force 

Color flop impression : Very strong .circ. strong A it is weak 
Xnone 

[0036] 
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[£2] [Table 2] 
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[Table5] 
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[Table 6] 
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[0042] Considering result of Table 1 to 6, way it is clear, As for 
imltilayer coating which was formed by Working Exanple , in 
shade sectionthe luminance (L* ) is low as relative tendency in 
comparison with Comparative Examplewhich does not fill up 
requisite of this invention, saturation (O ) ishigh,inaddition 
with highlighted part luminance (L*) being equal, tendency 
where thesaturation(O) is high is shown, depth feel of hue 
which is superior asthe result, white becoming dim impression, 
turbidity and color flopimpression are granted 



[0 0 4 3] 
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[0043] 

[Effects of the Invention] Sort above, In rmlti layer paint filmf 
ormation method which relates to this invention we follow, 
There is not white becoming dim and a turbidity topcoat paint 
which includesthe interference nica pigment which bears 
coloring pigment by applying on color intermediate coating 
coatingwhich to specific hue range of same system is, at 
sametime with conventional interference mica pigment it 
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becomes possible to formthecoating where hue Units which are 
superior in depth feel and thecolor flop irrpression revelation 
being made difficult are wide. Therefore, including outside 
surface coating of automobile body where high grade paint 
color isrequired, vis-a-vis various coated substrate quite it is 
useful in theobjective which forms miltilayer coating ofhigh 
quality. 



[01] stEflicfeMtdfinflsonnia-eftft. 
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[Brief Explanation ofthe Drawing(s)] 

[Figure 1] It is a explanatory diagramof color measurement in 
Working Example. 

[Figure 2] It is a surface color system figure which is used for hue 
measurement in Working Example. 
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[Figure 1] 
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[Figure 2] 
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